Functional analysis of multiple carotenogenic genes from Lycium barbarum and Gentiana lutea L. for their effects on beta-carotene production in transgenic tobacco.
Carotenoids are red, yellow and orange pigments, which are widely distributed in nature and are especially abundant in yellow-orange fruits and vegetables and dark green leafy vegetables. Carotenoids are essential for photosynthesis and photoprotection in plant life and also have different beneficial effects in humans and animals (van den Berg et al. 2000). For example, beta-carotene plays an essential role as the main dietary source of vitamin A. To obtain further insight into beta-carotene biosynthesis in two important economic plant species, Lycium barbarum and Gentiana lutea L., and to investigate and prioritize potential genetic engineering targets in the pathway, the effects of five carotenogenic genes from these two species, encoding proteins including geranylgeranyl diphosphate synthase, phytoene synthase and delta-carotene desaturase gene, lycopene beta-cyclase, lycopene epsilon-cyclase were functionally analyzed in transgenic tobacco (Nicotiana tabacum) plants. All transgenic tobacco plants constitutively expressing these genes showed enhanced beta-carotene contents in their leaves and flowers to different extents. The addictive effects of co-ordinate expression of double transgenes have also been investigated.